Isolation of a menadione-resistant subclone from Chinese hamster lung (CHL) cells in culture.
Menadione-resistant subclones were selected from cultured Chinese hamster lung (CHL) cells which had been mutagenized with MNNG or ENU. The frequency of surviving colonies and the level of resistance were higher in mutagenized cells than in non-mutagenized cells. A subclone (designated MM1) was isolated from MNNG-treated cells and showed the highest level of resistance, 3 times higher than the parental CHL cells. The level of resistance was stable in non-selective medium over 3 months. The MM1 cells were also 2-3 times more resistant to other naphthoquinones. The activity of NADPH-cytochrome P-450 reductase, which is thought to play an important role in activation of menadione, was reduced in the MM1 cells to half that in the parental CHL cells. On the other hand, no differences between MM1 and CHL cells were found in the activity of superoxide dismutase and catalase which are assumed to defend against the cytotoxicity of menadione. Karyotype analyses indicated that one small chromosome was lost in the MM1 cells. The MM1 cells showed a 3-fold resistance to menadione in the chromosomal aberration test. The frequencies of chromosomal aberrations induced by adriamycin and mitomycin C which could be activated by NADPH-cytochrome P-450 reductase were almost the same in the MM1 and CHL cells, suggesting that the reductive activation of these compounds by this enzyme in microsomes may not be involved in the induction of chromosomal aberrations.